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Description 

Field of the Invention 

[0001] The present invention relates generally ' to 
communication systems, and more particularly to a 
method and apparatus for re-establishing a call in a 
communication system. 

Background of the Invention 

[0002] Emergency sen/ice is widely provided as 9-1-1 
service v^^here a caller can reach emergency services 
such as police, fire, ambulance or the like py dialing 
9-1-1. Enhanced 9-1-1 service provides the entity re- 
sponsible for handling the emergency call. conrimonly 
refen-ed to as the Public Safety Answering Point 
(PSAP). with the cailirig party's location, directory 
number and other information related to the calling par- 
ty. The PSAP is an emergency services network ele- 
ment that is responsible for answering emergency calls. 
Providing thisinfomnation to the PSAP assists the PSAP 
in attempting to locate the calling party even if the calling 
party is unable to identify his or her location; This infor- 
mation also facilitates in re-establishing contact with the 
calling party if the original emergency call is temmiriated. 
Thus, the ability of a communication system to provide 
enhanced 9-1-1 sen/ice dramatically, improves public 
safety. ... . t 

[0003] In a typical landline 9-1-1 sen/ice application, 
an Automatic Number Identification (ANI).is associated 
with each custoiner landline phone such that there is a 
one to one relationship between ANI numbers and cus- 
tomer locations. When a calling party's 9:t-1 emergency 
call is fonwarded to the selective. router switching system 
serving the 9-1-1 call, the call setup message includes 
the ANI number. An ANI data base, accessible by the 
selective router switching system, maintains a mapping 
of ANI numbers to emergency sen/ice areas. Specifical- 
ly, the geographic area served by the switching system 
is divided into emergency sen/ice zones (ESZs) where 
each ESZ encompasses a portion of the customers 
hosted by the switching system. Thus, every ANI 
number is correlated with one of the ESZs, although 
each ESZ typically serves many ANI numbers. The 
switching system, after identifying the. appropriate ESZ 
from the ANI data base, fonwards the erriergency call to 
the PSAP responsible for that ESZ. The ANI number is 
also forwarded to the PSAP in the call setup message. 
[0004] While the above-described system works well 
for landline telephones, it is not possible to process 
emergency calls from mobile wireless devices in the 
same manner. Because mobile wireless communication 
devices are by definition not tied to a particular customer 
location, an ANI number for the mobile device cannot 
be translated to the present location of the device (the 
ANI number for a mobile device is typically correlated to 
the custonrier's billing address). 



[0005] Soririe mobile units are incapiabie^^^ 
incoming calls. This can happen a mobile unit has 
roamed and does not have call delivery, when the mo- 
bile unit is a non-coded mobile unit, if the mobile service 

5 is discohtinued, or If no roaming relationship exists be- 
tween the service provider and the mobile unit's home 
system. Using traditional 9-1 -1 processing, the directory 
number of the mobile unit will be passed to the PSAP 
during the setup of the emergency call . If the emergency 

10 call is terminated and the PSAP desires to re-establish 
the emergency call, it will try to contact the mobile unit 
using the directory number of the mobile unit; Conse- 
quently, since the mobile unit is not able to be contacted 
via its directory nurnlper. the PSAP willfail in.its attempt 

15 to re-establish the emergency call. 

[0006] The problem of re-establishing a call is also 
true in a non-emergency setting. Therefore, a need ex- 
ists for a method and apparatus for re-establishing a 
call, and more particularly an emergency call, where the 

20 directory number associated with the call is not effective 
in re-establishing the call. 

Sumhnary of the invention 

25 [0007] It Is an object of the present invention to pro- 
vide a method and apparatus for enabling aj^alled party 
. . . to re-establish a call, and more particularly an emergen- 
. cy call, that has been ternninated improperly. 
\ .[0008] The method and apparatus of the present in- 

30 vention enables a network element, such as a PSAP, to 
re-establish a call, such as an emergency ckll," with a 
mobile unit when the call has been improperly termihat-. 
ed. The present inyentipn can also be effective in cases 
when a cail has been prpperiy terrhina^^^^ in- 

35 formation is desired after terrnlnation of the call. When 
establishing the call, the MSG to which the mobile unit 
is connected determines if the mobile unit can be con- 
tacted using Its directory number. If the mobile unit can- 
not be contacted with its directory number, the MSG as- 

40 sociatesthe identification number of the mobile unitwith 
a callback number. The MSG stores the identification 
number of the mobile unit with the callback number. The 
MSG establishes the call between the mobile unit and 
a network element, such as a PSAP, and includes the 

45 callback number in the setup of the call, similar to typical 
9-1-1 processing. 

[0009] If the call is improperly terminated, the present 
invention allows for the call to be re-established, prefer- 
ably on the same call path, even if the mobile unit Is one 

50 that cannot be reached using its directory number. The 
call may have tenninated improperly due to the mobile 
unit temporally going into an area that does not provide 
cellular coverage, temporary loss of power, or any other 
situation where the linkto the mobile unit is dropped, but 

55 the call was not desired to be ended by the called party. 
In typical emergency calls, the network element makes 
the decision to end the call, and it is upon communica- 
tion of this decision to the MSG that the resources used 
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for the emergency call are typically released. 
[001 0] If the call is improperly terminated, the network 
element will attempt to re-establish the call using the 
callback number passed during initial connection. Since 
the callback number Is typically the directory number of 
the mobile unit, and because in this case the mobile unit 
cannot be reached by. the directory number, this attempt 
to re-establish the call will be unsuccessful; 
[0011] However, utiiizihg the present invention allows 
for calls to be re-established, preferably on the same 
call path, even in situations when the mobile unit that 
was a part of the original call has dropped out of the call 
and cannot be reached using its directory number. The 
MSG receives a request from the network element to re- 
establish the call. The MSG determines that the mobile 
unit cannot or shduld not be reached usingthe directory 
number of the mobiie unit. This will preferably be done 
by comparing the callback number to a list of known call- 
back numbers at the MSG that are used when the mobile 
unit cannot be contacted using its directory number. 
[0bl2] The MSG then detemnines a way of contacting 
the mobile unit using means other than the directory 
number. The preferred method is to retrieve the Mobile 
Identification Number (M IN) for the mobile unit and then 
page the mobile unit using the MIN. Alternately, the In- 
ternational Mobile Station Identifier (IMSI) may be used. 
Once the MSG has contacted to nhobile unit, the call can 
be re-established on the original call (Dath. 
[0013] Thus, the present invention provides an im- 
proved method and apparatus for re-establishing a call 
in a communication system. 

Brief Description of the.Drawings . 

[0014] . FIG. 1 depicts a communication system in ac- 
cordance with the preferred embodiment of the present 
invention. 

[001 5] FIG. 2 depicts a flowchart for establishing a call 
In a communication system in accordance with the pre- 
ferred embodiment of the present invention. 
[0016] FIG. 3 depicts a flowchart for re-establishing a 
call in a communication system in accordance with the 
preferred embodjnrient of the present invention. 
[0017] FIG. 4 depicts a flowchart of the re-establishing 
step for re-establishing a call in a comrriunlcation sys- 
tem In accordance with the prefen^ed embodiment of the 
present invention. 

[0018] FIG. 5 depicts a Mobile Switching Genter 
(MSG) in accordance with the preferred ehnbodlment of 
the present invention. 

Description of the Preferred Erhbodlment(s) 

[0019] FIG. 1 depicts a communication system 1 00 in 
accordance with the preferred embodiment of the 
present invention. Communication system 100 compris- 
es a switching system 2, such as the "5ESS" switching 
system manufactured and sold by "LUGENT TEGH- 



NOLOGIES, ING.". In the illustrated system 100, switch- 
ing system 2, commonly known as a selective. router, is 
an emergiency services network element responsible for 
routing an incoming emergency call to an. appropriate 
5 Public Safety Answering Point (PSAP) 30, Switching 
system 2 may also be responsible for other functions, 
such as redirecting calls from a primary PSAP to a sec- 
ondary PSAP and can include, any switch haying a 
- switch fabric capable of routing voice and data through. 
10 Public Switch Telephone Network (PSTN) .4. 

[0020] Selective router 2 is typically connected to one 
or more end offices 6 via trunks. 8. End offices 6 can 
comprise switching systems such as the "5ESS" switch- 
ing system or any switch capable of routing voice and 
15 data through the network. End offices 6 preferably host 
Gustohier Premise Equipment (CPE) 10 such as tele- 
phones, personal computers, fax machines or the like 
over customer lines 12. Selective router 2 Is also. pref- 
erably connected to one or more Mobile Switching Cent- 
re ers (MSG) 1 4 over trunks 1 6. It will be appreciated that 
end offices 6 can also host MSCs. As is known in the 
art. MSGS 14. end officies 6 and selective routers 2, in 
addition to the voice and data communications channels 
described above, communicate' with one another over 
25 an overlay Common Channel Signaling Network {CC- 
SN) 18, preferably the SS7 network for transmitting con- 
trol and signal messaging. The CGSN can connect the 
network elements directly using a point-to-point connec- 
tion, or the connection can be made through the CGSN 
30 network as illustrated. 

[0021] Each MSG 14 is preferably connected to at 
least one cell site 20 comprising a radio transceiver 20. 
Radio transceiver 20 is effective ^for establishing an air 
interface with wireless communication devices 24 locat- 
es ed in cell 22 served by cell site 20. It is to be understood 
that in a typical wireless communication system, cell 
sites are arranged such that the cells are contiguous, 
thereby allowing wireless communication devices 24 to 
move between cells 22. In the system of the present in- 
40 vention, each cell is divided into sectors 22a, 22b:.. .22n 
where each cell sector encompasses a predetermined 
geographic area of the cell. . 

[0022] Selective router 2.is preferably connected to a 
plurality of PSAPs 30 over interfaces 32. In the preferred 

45 embodiment, interfaces 32 comprise Integrated Servic- 
' es Digital Network (ISDN) interfaces, although analog 
interfaces can also be used. In the communication sys- 
tem of the present invention, the routing of a call is dif- 
ferent for the two interfaces as will hereinafter be ex- 

50 plained. Each PSAP 30 is responsible for administering 
emergency calls fonwarded to it from selective router 2. 
Specifically, each PSAP 30 is responsible for serving 
calls that originate from a particular geographic area. 
The geographic areas served by PSAPs 30 are known 

55 as emergency service zones (ESZs) . Selective router 2 , 
as will hereinafter be explained, routes the call to the 
PSAP serving the geograph Ic area from which the emer- 
gency call originates. The PSAP, after being connected 
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to the calling party, serves the call by advising police, 
fire or other elrriergency personnel of the nature of the 
call or by taking other action as appropriate. 
[0023] Gonnmunication system 100 also includes a 
data base 40 accessible by selective router over data 
link 42. As is known, data base 40 includes a correlation 
between AN I n umbers and Emergency Service ^ones 
(ESZs) for land line calls so that selective router 2, upon 
receipt of an AN I from a land line CPE 10.. can identify 
the emergency service zone for that call and direct the 
call to the PSAP serving that ESZ. 
[0024] FIG. 2dfepiGts aflowchartforestablishing acall 
in a communication system in accordance with the pre- 
ferred embodiment of the present invention. The 
processing depicted in FIG. 2 preferably occurs at a Mo- 
bile Switching Center (MSG), but could alternately be 
located at another location, or could have some steps 
perfomned at the MSG and others perfomned in another 
piece of telecomniunications equipment. 
[0025] the MSC receives (201 ) a request from a mo- 
bile unit having a directory number. In the preferred em- 
bodiment Of the present invention, the request is a re- 
questfor an emergency call. In an alternate embodiment 
of the ja resent invention, the request received by the 
MSC is a request for a non-emergency communication. 
The MSG checks to see if the mobile unit can be reached 
using its dlrecfbrY number. MSC local policy determines 
if a callback number is issued. Parameters considered 
by the MSG include whether the mobile unit is fraudu- 
lent, whether the mobi|e unit has a valid directory 
nunriber, whether a roaming relationship exists with the 
HLR, and whether a callback number Is always, issued. 
The request preferably includes an identification 
number as;spciated with the mobile unit and preferably 
Includes the directory number of the mobile unit and a 
Mobile Identification Number (MIN) aissociated with the 
mobile unit. Alternately, the request can include. the In- 
ternational Mobile Station Identifier (IMSI) associated 
with the mobile unit. 

[00^6] If the mobile unit cannot be contacted using its 
directory number; the MSG associates (203)-the identi- 
fication number of the mobile unit with a, cajlback 
number. The callback number is different than the direc- 
tory number of the mobile unit. In the preferred embod- 
iment, the MSC associates the MIN or IMSI of the mobile 
unit with an Emergency Services Callback Number 
(ESCN). 

[0027] The MSG then stores (205) the identification 
number and the callback number. The MSG, in storing 
th6 Identification number of the mobile unit and the call- 
back nuhnber, associates the two so that the Identifica- 
tion number can be obtained by retrieving the" callback 
- number. In the preferred embodiment, the MSG stores 
the MIN and the ESCN: 

[0028] The MSG establishes (207) a call between the 
mobile unit and a network element by sending the call- 
back number to the network element. In the preferred 
erhbodimenti the MSG sends the ESCN to the network 



element: The call is established on a call path. As used 
herein, the terni "call path" refers tp the links that are 
necessary to facilitate a conrinriuriication bejweeh the 
mobile unit and the network elenrient. This pa typically 

5 includes trunking from the MSG to the selective router. 
[0029] After step 207, a call is established between 
the mobile unit and the network element. In the preferred 
embodinnent, the call is ah emergency call. The call is 
established with a callback numberthat is different from 

10 the directory number of the mobile unit. The callback 
number is prefi^rably included in the calling humberfieid 
of the ISUP inrtia! address message (lAM). In the pre- 
ferred embodiment, the lAM's Qm^rgency service indi- 
cator is set showing that the call Is; an* emergericy call. 

15 The 1AM populated with the call back number and the 
emergency service indicator is fprwarded to the selec- 
tive router over the common channel signaling network 
(GCSN) to set up the call. While specific fields In the I AM 
have been described, it will be appreciated that the ac- 

20 tual fields populated with this Infoimation can vary. 

|P030] In this manner, as vyill.be shown with regards 
to FIGs. 3 and 4 below, the network element wiilbe able 
to re-establish the call with the mobile unit, for instance, 
in the situation when the mobile, unit Improperly drops 

25 the call, 

[0031]. FIG. 3 depicts a flowchart for re-establishing a 
call in a communication system in. accordance with the 
preferred embodiment of the present invention. In the 
preferred embodiment, the call is an emergency call. 

30 Similar processing occurs for the alternate ennbodiment, 
when the call is a non-erne rgency call. A determination 
Is made that the call between the network element and 
the mobile unit has tenninated improperly.. For instance, 
the mobile unit may have gone into a "dead zone", a cell 

35 area that is uncovered, thereby breaking down one of 
the links of the.call. Typically, the network element initi- 
ates the temnination of an emergency call. If the mobile 
unit initiates the termination of the call, it typically means 
that the emergency call should not have been terminat- 

40 ed, but rather, was Improperly terminated due to a cir- 
cumstance, such, as the mobile user entering a "dead 
"zone";" • ' ■ . 

[0032] In the preferred embodiment of the present In- 
vention, the call is not broken down until the network 

45 elernent Instructs the MSG to place all of the links it con- 
trols necessary to establish the call path back info serv- 
ice for other calls, the MSG preferably keeps the portion 
of the call path between it and the network element up 
and does not release these resources until instructed to 

so do so by. the network element. In this manner, the 
present invention allows for the call to be re-established 
on the same call path as the original call. 
[0033] In accordance with the preferred embodiment, 
the MSG receives (301) a callback request to re-estab- 

55 lish the call between the network element and a mobile 
. unit. The callback request preferably conies from the 
netvyork. element and preferably includes the callback 
number. In the preferred embodiment, the callback re- 
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quest includes the ESC IS). • ' 

[0034] The MSG then' detemnines (303) whether the 
caijback nurinber cah-b^ used to alert the mobile unit. In 
the preferred embodiment of the present invention; the 
MSG makes this determination by checking the callback 
number against a predetennined list of callback num- 
bers stored at the MSG. If the callback number sent from 
the network element matches one of these predeter- 
mined callback numbeii/the MSG know mo- 
bile unit that the network elemeht is attemtDting to con- 
tact cannot be contacted using the callback numbersent 
from the network element. In an altemate embodiment 
of the present invention; the IVISG can try to page the 
moliile unitassbciated with the callb^c^ number. If the 
callback number is "one that is not associated with a mo^ 
bile unit; the page will not be answered. The MSG can 
then detemnine an alternate way of contacting the mo- 
bile uKk. A first way of contactihig the nriobile unit would 
be to Ibok up the caiUback number in a table to determine 
the identification number of the mobile unit associated 
with this callbeick number. The MSG could then page the 
rhbbile unit using the identification number of the rnobile 
unit. ';V; 

[0035] If the MSG determines -that the callback 
number can be used to alert the mobile unit^ the MSG 
alerts (305) the mobile unit by sending an alert message 
that includes the callback number passed to it from the 
network element Th^ MSG then proceeds to step 311 , 
which is described in detail below. 
[6636] If the MSG cannot use the callback number to 
alert the mobile unit; the MSG will determine (307) the 
identification numt>er of the mdbile unit. The MSG pref- 
erably rfiiakes this dete^^ by retrievirig:a record 
' that inciudes the callback number and an identification 
nurriber pf the mobile unit. In the preferred embodiment 
of the present invention/ the MSG retrieves the emer- 
gency services callback number (ESCN) to obtain the 
Mobile identification Number (MIN) or IMSI of the mobile 
unit. 

[0037] The MSG then, alerts (309) the mobile unit by 
utilizing the identification numberqf the mobile unit. The 
MSG preferably accomplishes this by paging the mobile 
unit using the identification number of the mobile unit 
[0038] The MSG then re-establishes (311) the call be- 
tween the mobile unit and the network element on the 
call path used for the original call, preferably by using 
the identification nuhriber of the mobile unit, as described 
in rhore detail in FIG. 4; 

[0039] FIG; 4' depicts a flowchart of the re-establishing 
stelp for re-establishing a call in a communication sys- 
tem in accordance with the preferred embodiment of the 
present invention. 

[0040] The MSC^ends (401) a paging message to the 
mobile unit associated with thie identification number If 
the callback numbercan be used to alert the mobile unit, 
the callback number will be used as the identification 
number. If the callback number cannot be used to alert 
th(B mobile unit, the Mobile Identification Number (MIN) 



will be used. Alternately, the JMSI or Electronic Serial 
Number (ESN) may be used tO) alert the mobite unit. 
[0041] The MSG determines. (402) if a paging re- 
sponse has been received in the ajipwedXime.Th^ MSG 
5 preferably makes this detenriinatioh by starting a timer 
and sensing that the timer has expired, if the tinner ex- 
pires prior to receivin g a paging response, the MSG de- 
termines (404) whether it should paige the mot)ile unit 
again, per local algorithm. This algorithm preferably 
10 corripares a counter that indicates the number of times 
that the page has been sent to a value, preferably Input 
into the system, that indicates the maximum number of 
times that the mobile should be paged before it is de- 
cided that the mobile unit cannot be reached. As an ex- 
's ample, this value can be set to three, in which case the 
mobile unit would be paged three times before the MSG 
detemnines that it should.np longer page the mobile unit. 
If the MSG determines that it should not page the mobile 
unit again, the MSG will proceed to the disicpnneclion 
20 steps, which. are described, in-more. detail below. If the 
MSG determines that it should page the . mobile unit 
agaiin, it returns to step 401 . . ' 

[0042] if the, MSG detemnines in step 402 that a pag- 
irig . response. =has been • received in time, the: MSG re- 

25 ceives (403) a page response frorn a responding mobile 
unit. The MSG can receive multiple page responses. 
This could occur with mobile units that are programmed 
with the same ibi such.as non-encocj^d.nripbile units or 
fraudulent mobile units.; . . 

30 [0043] The MSG then determines (405) if the re-, 
spending nhobile unit is themobile unit that was involved 
in the original call :The. MSG preferably makes this de- 
terminatibin by/connparing the ESN to a stored value, or 
the current Jobation tb: a stored jdc^tion^^ . 

35 [0044] If the responding mobile unit is not the intended 
mobile unit, the MSG drpps (407) the paging message 
to this mobile unit. The MSG accornplishies^this by ceas- 
ing the sending of the paging meissage to the, respond- 
ing mobile unit: The MSG then retums to receive paging 

^0 responses. . 

[0045] If the responding mobile unit is the intended 
mobile unit, the MSG alerts. (409) the mobile unit. The 
MSG preferably does this by. sen ding an alert message 
to the responding mobile unit /. 

45 [0046] The MSG then deterrpines (41 1) if the mobile 
unit responded to the alert rri ess age. If the mobile unit 
did hot respond to the alert message, the MSG discon- 
nects (413) the call, and sends (415) a failure message 
to the network element indicating that the call could not 

50 ; be re-established between the mobile unit and the net- 
' work element This could happen if the mobile unit has 
roarned out of coverage area, has lost povyer, or has suf- 
fered other malfunction that prevents it from communi- 
cation with the MSG. 

55 [0047] If the mobile unit did respond to the alert mes- 
sage, the MSG will complete (417) the call by re-estab^ 
lishirig the call on the original call path between the mo- 
bile unit and the network element. 
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[0048] FIG: 5 depicts a Mobile Switching Center 
(MSG) 500 In accordahce with the preferred embodi- 
ment of the present invention; MSG 500 preferably in- 
cludes a first input port 501 v a processor 503, memory 
505, and output port 507, and a second input port 509. 5 
[0049] First input port 501 is effective in receiving a 
request, such as an emergency request, from a mobile 
unit having a directory number; The request preferably 
includes a Mobile Identiflcatiori Number (MIN) or Inter- 
national Mobile Station Identlfier(IMSI) associated with io 
the mobile unit. First input port 501 is preferably an Eth- 
emet conn ection mnnlng TCP/I P (Transmission Control 
Protocbl/lriternet Protocol): It should be understood that . 
MSG 500 can include a plurality of input ports, but only 
two are depicted for clarity. 

[0050] MSG 500 als6 Includes a processor 503. Proc- 
essor 503 Is effective in associating the MIN or IMSI for 
the mobile unit with a callback number, preferably an 
Emergency Services Callback Number (ESCN). In the 
preferred embodiment of the present invention- the call- 
back number and th^ directbry number of the mobile unit 
are different. ProcessorSOS is also effective in retrieving 
the callback nuhnber to obtain the MIN or IMSI Proces- 
sor 503 is effective in re-establishing the call between 
the mobile unit and the network element on the same 25 
call path as the original call. Processor 503 is. also ef- 
fective In sending a paging message to the mobile unit 
associated with the identification number. 
[0051] MSG 500 also includes memory 505 for storing 
the MIN or IMSI and the callback number. Memory 500 30 
preferably stores the: MIN or IMSI .and:,the callback 
number in such a way that the flelds are correlated; such 
that the callback number can be used to obtain the as- 
sociated MIN br^lMSl and the MIN or IMSI can be used 
to obtain the aissociated caillback numbe 35 
[0052] MSG 500 also includes an putput port 507 that 
is effective in sending the callback number to the net- 
work element to facilitate the establishment or a call be- 
tween the MSG and the network element. Output port 
507 is preferably running Integrated digital Services net- 40 
work User Part (ISUP), but can alternately be an Ether- 
net connection mnhing TCP/IP- ' 
[0053] MSG 500 also preferably includes a second in- 
put port 509 that Is effective in receiving a callback re- 
quest from the network element to re-establish the call. 45 
Second Input port 509 is preferably an Ethernet connec- 
tion' running TGP/IP; The callback request preferably in- 
cludes the callback nuhiber, such as the ESCN. 
[0054] Thus; the present invention provides a method . 
and apparatus that solves a problem associated with the so 
prior art. The fireferred embodiment of the present In- 
vention provides a method for re-establishing a call, 
such as an erhergency call, in a communication system. 
The call is preferably re-established on the same call 
path- The MSG associates an identifier associated with 55 
the calling party with a callback, number and stores the 
callback number and the identifier. The identifier is pref- 
erably the Mobile Identification Number (MIN). Alter- 
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nately, the identifier is the IMSI. If the call is improperly, 
terminated, which typically refers to the situation when 
the mobjle unit ends an emergenpy call, thecal). can be 
re-established utlMzing the method of the present inyen- 

tion: . 

[0055] To re-establish the call, the MSG receives a 
callback request from a network element. The callback 
request preferably includes the callback number. In sit- 
uations where the mobile unit cannot be called back us- 
ing its directory number, the MSG can then use the call- 
back numberto obtain the identification number of the 
mobile un!t:.The.MSG can use the identification number 
of the mobile unit to alert the mobile unit that the network 
element is attempting to re-establish the call. VVhen the 
mobile unit responds to the alerting by the MSG, the 
MSG re-establishes the call between the network ele- 
ment and the tfiobile unit. 

[0056] The present invention there|by provides a 
method and apparatus for re-establishing a call that has 
been prematurely terminated for a mobile unit that can- 
riot be reached using its directory number. 
[0057] Itshould be understood that there are other pa- 
rameters that can be used to identify the mobile unit oth- 
erthan the Mobile Identification Number. These include, 
but are not limited to, the Electronic Serial Number 
(ESN), iocatiori. information, or the International Mobile 
Station Identifier (IMSI). Further, the method of the 
present invention could also be used for cails otherthan 
emergencycalls. For instance, the MSG could store the 
MIN of a.mobile unit, or any other value that uniquely 
identifies the mobile unit, such as the IMS), priortp com- 
pleting a celiularcalL/ .: ' ..; ^ 
[0058} A further embodiment of. the present invention 
can restore premature, terminations tor packet-based . 
calls. One example of such a call is a voice call that is 
disconnected, due to a packet or path failure when the 
caller is not at their, preprogrammed Internet Protocol 
(IP) address. Forexample, a user of an IP connection, 
such as on the Internet, could be engaged in a call to a 
sales or customer service representative. If the call is 
terminated prematurely, the called party could re-estab- 
lish the call with the calling party. This wogld be benefi- 
clal where the called party would like to continue the 
conversation, and the calling party is not at their prepro- 
grammed IP address/ . 

[0059] In such an embodiment, the calling party es- 
tablishes the call, preferably by connecting to a Packet 
Data Gateway (PDG). The PDG routes packets to and 
from the calling party and the called party. If the call is 
terminated, the called party sends a message to the 
PDG iridicating that it would like to re-establish the call. 
The PDG would then re-establish the call, preferably by 
sending an alert message to the calling party, and then 
re-establishing the call when the calling party responds 
. to.the alerting message. 

[0060] While this Invention has been described in 
terms of certain examples thereof, it is not intended that 
it be limited to the above descrlptlori, but rather only to 
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the extent set forth in the claims that follow: 



Claims 

1. A method for re-establishing a call between a mo- 
bije unit and a network element in a communication 
systeni, the method comprising the steps of: 

receiving from the network element a callback 
request to re-establish a call between the net- 
work element and the mbbile unit, the callback 
request including a callbacfk humbisr; 
detennining whether the callback number can 
be used to alert the mbbile unit; . 
if the callback number cannot be used to alert 
the mbbile unit, detemnining an identification 
number of the mobile unit; 
sending an alert message tothe mobile unit as- 
sociated with the identification number; and 
re-establishing the cail between the mobile unit 
and the network element 

2. A method for re-establishing a call between a mo- 
bile unit and a network element in a communication 
systerin in accordance with claim 1 , wherein the call 
was 6n a pprtidh of a first call path, and wherein the 
step of re-establishing th^ call comprises re-estab- 
lishing the call on the portion of the first call path. 

3. A method for re-establishing a call between a mo- 
bile unit and a network element in a commuriication 
system in accordance with claim 1 , wherein the step 
of re-establishing the call between the mobile unit 
and the network element compriseis the steps of: 

sending a paging message to the mobile unit 
associated with the identification number; 
receiving a page response from a responding 
mobile uiiit; 

detennining if the responding mobile unit is the 
.rtiobiie unit; and 

if the responding mobile unit is; the mobile unit, 
sending an alert message to the responding 
mobile unit. 
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A method for re-establishing a call between a mo- 
bile unit and a network elernent in a communication 
system in accordance with claim 3, further compris- 
ing the steps of : 



determining if the mobile unit responded to the 
alert message; 

if it is detemiined that the mobile unit respond- 
ed to the alert message, re-establishing the call 
between the mobile unit and the network ele- 
ment; and 

if it is determined that the mobile unit has not 



55 



responded to the alert message, transmitting a 
failure message to the network elennent, the 
failure message indicating that the call could 
not be re-established between the mobile unit 
and the network element. : 

A method for re-establishing a call between a mo- 
bile unit and a network element in a coirimunication 
systetii in accordance with claims, further compris- 
ing the step of, if the responding mobile unit is not 
the mobile unit, ceasing the sending of the paging 
message to the responding mobile unit. 

A method for re-establishing a call between a mo- 
bile unit and a network element in a comrnunication 
system in accordance with claim 3, the method fur- 
ther comprising the steps of: . 

starting a timer; 

upon expiration of thetinrier priorto receiving a 
paging response, determining whetherthe pag- 
ing message should be resent to the mobile unit 
associated with the identification number; 
if it is determined to resendthe paging message 
to the mobile unit associated with the identifi- 
cation number, resending the paging message 
to the mobile unit aissociated with the identifi- 
cation number; and . 

if it is detemnined not to resend the paging mes- 
sage to the: mobile unit associated with the 
identification number, transmitting a failure 
message to the network element, the failure * 
meissage indicating that the call could not be 
re-established between the mobile-unit and the 
network element. 

A method for re-establishing a call by a first party 
contacted in a prior communication by a second 
party in a communication system, the method com- 
prising the steps of: 

receiving a request to re-establish a call, the re- 
quest including first identification information 
associated with a the second party; 
determining if a second identification informa- 
tion associated with the first identification Infor- 
mation is stored; and 

if the second identification information associ- 
ated with the first. identification information is 
stored, using the second identification Informa- 
tion to establish a call path to the second party. 

A method for establishing a call between a mobile 
unit and a network element in a communication sys- 
tem, the method comprising the steps of: 

' receiving a call request from a mobile unit hav- 
ing a directory number, the call request includ- 
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ihg an identification number associated with the 
nniobile unit; 

associating the identification number with a 
callback nunnber.. the callback number being 
different than the directory number; 
storing the identification number and the call- 
.: back^ number;' and 
estabiishing a call between the mobile unit and 
a network- element by sending the callback 
. number to the network element. 

9, A method for establishing a call between a mobile 
unit and a network element in a communication sys- 
tem In accordance with claim 8, wherein the step of 
establishing a call between the mobile unit and a 
network element comprises establishing the call on 
a first call path. 

10. A method for establishing a call between a mobile 
unit and a network element in a communication sys- 
tem in accordance with claim 9» the method further 
comprising the steps of: 

determining that the call between the mobile 
unit and the-network element has terminated; 
receiving a callback request to re-establish the 
call from the network eiement, the callback re- 
quest including the callback number; 
retrieving the callback number to obtain the 
Identification number of the mobile unit; and 
re-establishing the call on thefirst call path be- 
tween the mobile unit arid the network element 
by using the identificatidn number of the mobile 
unit. 



11. A method for establishing a call between a mobile 
unltahd a network eiement in a communication sys- 
tern in accordance with claim 10, wherein the step 
of re-establishing the call between the mobile unit 
and the network element comprises the steps of: 

sending a paging message to the mobile unit 
associated with the identification number; 
receiving a page response from a responding 
nrioblle unit; . 

detennlnlng If the responding mobile unit is the 
mobile unit; and 

if the responding mobile unit is the mobile unit, 
sending ^n alert message to the responding 
mobile unit. 

12. A method for establishing a call between a mobile 
unit and a network element in a communication sys- 
tem In accordance with claim 1 1 , further comprising 
the steps of: 

determining If the mobile unit responded to the 
alert meissage; 



if It is determined that the mobile unit respond- 
ed to thealert message, re-establishing the call 
between the mobile unit and the network ele- 
ment on the first call path; and 

5 if it is determined that the mobile unit has not 

responded to. the alert message, transmitting a 
failure message to the network element, the, 
falure message indica^^^^ call could 

not be re-estabiished between the mobile unit 

10 and the network element on the.first call path, 

13. A method for establishing a call between a mobile 
unit and a network element in a communication sys- 
tem in accordance with claim 1 1 , further comprising 

15 the step of, if the responding mobile unit is not the 
mobile unit, ceasing the sending of the paging mes- 
sage to the responding mobile unit. 

14. A method for establishing a call between a mobile 
20 unitandanetwork element in a cbmmunication sys- 
tem in accordance with claim 1 1 , the method further 
comprising the steps of: 

starting a timer; 

25 • . upon expiration ofthe timer priorto receiving a 
paging response, determining whether the pag- 
ing message should be resentto the mobile unit 
associated with the identification number; 
if it is detemnlned to resend the paging rfiess age 

30 to themoblle unit associated with the Identifi- 

cation number, resending the paging message 
to the mobile unit associated with the ideritifir 
cation nunnber; apd 
• Ifit is deterrnined not to resend the p^^^ 

35 sage to the mobile unit associated with the 

identification number, transmitting a failure 
message to. the network element, the failure 
message ihdicating that the call could not be 
re-established between the mobile unit and the 

40 network eiement on the first "call path. 

15. A method for establishing an erfiergency call in a 
communication system, the method comprising the 

steps of: ■ 

45 

receiving at a Mobile Switching Center (MSG) 
an emergency request from a mobile unit hav- 
ing a directory number, the emergency request 
including a Mobile Identificaftion Number (MIN) 
50 associated with the mobile unit; 

associating the MIN for the mobile unit with an 
■ Emergency Services Callback Number 
(ESCN); 

storing the MIN and the ESCN; and 
55 . establishing an emergency call on a first call 

path between the mobile unit and a network el- 
ement by sending thie ESCN to the network el- 
. ement. , . . , 
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16. A method for establishing an ennergency call in a 
communication system in accordance with claim 

15, the method further. comprising the steps of: 

determining that the emergency call between 
the mobile unit and the network element has 
temninated; 

receiving a callback request to reestablish the 
emergency call from the network element, the 
callback request including the ESCN; 
retrieving the ESCN to obtain the MIN of the 
mobile unit; and 

re-establishing the emergency call on the first 
call path between the mobile unit and the net- 
work element. 

17. A method for establishing an emergency call in a 
communication system In accordance with claim 

16, wherein the step of re-establishing the emer- 
gency call between the mobile unit and the network 
element comprises paging the nnobile unit associ- 
ated with the MIN. 

18. A method for establishing an emergency call in a. 
communication system in accordance with claim 

17, further comprising the step of re-establishing 
the emergency call between the mobile unit and the 
network element on the first call path. 

19. A Mobile Switching Center (MSC) comprising: 

an input port effective in receiving a call request- 
from a mobile unit having a directory number, 
the call request including a Mobile Identification 
Number (MIN) associated with the mobile unit; 
a processor for associating the MIN for the mo- 
bile unit with a callback number different from 
the directory number; 

memory for storing the MIN and the callback 
number; and . ■ 
an output port effective in establishing a call on 
a first call path between the MSC and a network 
element by sending the callback number to the 
network element. 

20. A Mobile Switching Center (MSC) in accordance 
with claim 19, the Mobile Switching Center (MSC) 
further comprising: 

a second input port effective in receiving a call- 
back request to reestablish the call from the 
network element, the callback including the 
callback number; and 

wherein the processor is effective in retrieving 
the callback number to obtain the MIN, the 
processor being further effective in re-estab- 
lishing the emergency call on the first call path. 



21. A Mobile Switching Center (MSC) in accordance 
with claim 1 9, wherein the processor Is effective in: 

re-establishing the call between the mobile unit 
5 and the network element on the first call path; 

and 

sending a paging message to the mobile unit 
associated with the identification number. 
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